The relative timing and magnitude of middle Tertiary extension and volcanism in the Great Basin (northern Basin and Range province) of the western United States remain controversial. To constrain the timing, we present 31 stratigraphic sections from the central part of the province, together with data from other studies in the Great Basin. Especially significant in this record of regional paleogeographic and associated tectonic conditions are thick sections of many well-dated ash flow sheets emplaced during the period of the most voluminous, or peak, volcanic activity about 31-20 Ma. From these data we make the following conclusions: (1) Extension prior to the period of peak volcanism was apparently localized. (2) Extension during peak volcanism (the ignimbrite flareup) was minor and in places possibly related to magmatic processes in the shallow crust, rather than to regional tectonic processes. 
The tectonomagmatic evolution of the Great Basin differs significantly from the southern Basin and Range province [Glazner and Bartley, 1990 ], an area not considered here.
In contrast to the model of synextensional magmatism and active rifting, Taylor et al. [1989, p. 7771] concluded that "There is a general lack of correlation between extensional periods and volcanism" in the southeastern Great Basin. They (see also Bartley et al. [ 1988] ) examined an area of about 8000 km 2 in southeastern Nevada The purposes of this paper are (1) to present stratigraphic data for the Tertiary of a large part of the central Great Basin, in part encompassing areas of previous studies, (2) to use stratigraphic data to demonstrate that crustal extension was episodic, not continuous, during the Tertiary, as Taylor et al. [1989] found in part of the province, (3) to determine the relative timing of volcanism and extension and therefore the case for passive versus active rifting, and (4) to propose an alternative tectonomagmatic model for the Tertiary of the Great Basin.
OTHER PERTINENT PREVIOUS WORK
Three decades ago, Mackin [1960] first conceptualized the significance and utility of Tertiary volcanic rocks, particularly datable ash flow sheets that are widespread in both time and space, in elucidating the structural evolution of the Basin and Range province. Mackin [ 1960, p. 114 ] noted that "... they provide a key (a) to such problems as whether the block faulting has been episodic in a regional sense or random in distribution in space and time, (b) to the relationship of the block faulting to eruptive activity .... "The possibility of two or more episodes of normal faulting in some places and lack of such faulting in others was considered [Mackin [1960, p. 113] .
Using only basic physical characteristics and without the benefit of radiometric ages, [Cook, 1965] Tables 1 and 2) Where sections are composite and cover several square kilometers coordinates are only given to nearest minute. The case for continuous, significant, regional extension during the Tertiary in the Great Basin is therefore not compelling and we conclude that it was episodic (Figure 10 ). Locally significant extension occurred sometime before 34-32 Ma and, with loose constraints, sometime after about 22-15 Ma, depending on the area. The latter period of extension has been widespread and of major magnitude, producing the present topography of ranges and basins in the Great Basin. Limited, local extension that was possibly related to shallow crustal magmatic activity in some areas occurred in the interim, but hardly justifies, in our view, the qualifier "synextensional" in describing the accompanying volcanism.
RELATION BETWEEN EXTENSION AND VOLCANISM

IN SPACE AND TIME IN THE GREAT BASIN
Because of the southward transgressive sweep of volcanism in the Great Basin (Figure 2) , datable markers are not everywhere 
Isacks [1988, p. 3228] concluded
There is no evidence for major crustal rifts that might result if large amounts of material were injected into the crust as dikes. The physiographic characteristics of the [Altiplano-Puna] plateau thus indicate that substantial magmatic contributions would have to be in the form of sill-like intrusions or horizontally distributed underplating of material rather than large vertical dikelike intrusions.
In the area that became the Great Basin, compressional episodes occurred during the Paleozoic and Mesozoic [Stewart, 1980] Huppert and Sparks [1988] concluded that mafic magma intruded as sills, compared to dikes, provides a more promising situation for extensive and geologically rapid melting of crustal rocks. As large "ponds" of silicic crustal magmas formed, subsequent batches of mafic magma ascending into the lower crust were buoyantly blocked and stagnated, which led to further heating and melting and large-scale mixing of mafic and silicic magmas [Best et al., 1989a; Feeley and Grunder, 1991] . Because of the prewarmed crust, the depth interval over which partial melting occurred was possibly greater relative to normal crust as well as the proportion of melt produced and the potential amount of mixing. Thus generation of dacite-rhyolite magma was maximized in this regime of large mantle input where the lower crust was already relatively warm.
According First-order tectonomagmatic properties of the Great Basin in the middle Tertiary can be related to plate interactions. As the speed of oceanic-continent convergence diminished, the subducting plate is presumed to have dropped away from the continental plate and assumed a steepening dip, causing a decelerating southward sweep of volcanic activity through the Great Basin. As the sweep nearly stagnated in the south central Great Basin in the Reno-Marysvale corridor in the late Oligocene-early Miocene, we postulate that a copious volume of mantle-derived magma lodged as horizontal sheets in the lower crust in a nearly isotropic state of stress that was previously warmed by Mesozoic crustal thickening. These optimal conditions produced huge silicic magma bodies that erupted thousands of cubic kilometers of pyroclastic material, chiefly crystalrich dacite (Monotony type).
Lava dominant volcanism before and after this ignimbrite flareup was associated with a crust in a state of extension with a lower mantle input. Such conditions engendered smaller, "leaky" crustal magma systems which did not mature into huge, sill-fed, Monotony-type systems.
Simplistic models of active versus passive rifting are inappropriate to the complexly evolving Great Basin during the Tertiary.
